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(Partial Translation) 

[Abstract ] 

[Object] To provide audio signal coding method 
and device wherein an audio signal coding method 
using human hearing characteristics has been improved 
in operation speed upon bit allocation so that a non- 
repetitive operation may be realized to reduce the 
total number of operations. 

[Construction] A bit allocating section 12 
allocates quantized bits in the order from a high 
frequency band to a low frequency band, thereby 
obtaining an effect of realizing a non-repetitive 
operation and reducing the total number of operations. 
When quantized bits are allocated to critical bands, 
the number of quantized bits to be allocated is 
computed using SMR in place of NMR, thereby obtaining 
an effect of simplifying the computation. Since a 
specific weighting value can be added to each- 
critical band, processing for emphasis of a ;# 
particular band, pre-emphasis or the like is possible. 
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I 



* 



IB 



1 

i/g^F (NMR) (Dm&m'Mc-f&m^ikX'-y 

*TfM*#©B»**<©WfcBff**<©»iMfcf^ 

fi^fttTy h^rfl^-CSr t«r«?»i:i-S^— tV^MI 
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* [iS#:>S2] WlS^y KSilSiBg-m, ffitcDBfi^ 

•^^.^ £4xfc;*w>aA' Kirott (SMR) gc>;*;££K 
J; o -c * ft 6 r k £ #» £ 1" 5 It^iR 2 eift©;*— 

10 7^ ^CQf^ft^rrfc, 

[f»*«4] ttfcroBffllffcteWSTfeftSltriSl:-* 
ft try Hfctt, iftl£f£#©B##«yTc9B#ff?*£roft 
^•W-^^.iS' ^tlTt^. Ufa A- h't<Dit (SMR) <»±# 



SMR i -SMRmtn 



B I T I = B I Ttotal x ( 



-J- 



rr-C% BlTitt, ffiBtroBKIMIf«»c:lia-C6ns» 

"T-it^-y h«CT?&>9, B I Ttotal «\ jftlEffigcoB??- 
**#T©BJI**»c«ST&ft**^fc^S' h$TC*fc 
9, SMR i li, ttS<©K!Mlf*S<Z>SMR-Cfc0, SM 
Rmin ft, ffi#»6g|?-ffi : ^rcOBJ?-^roSMR4 5 'C- 
f£t>/h£^SMR-Cfc9 , ^LTSMRtotal tt, ft© 
roEg^^WTcoffi^^coSMRco^T-fc 1 !), N 

ft^y ^$c&. TECS, 

NEEDBIT =Wi XNEEDBIT =W i (S+BI Tmin ) 
r i"C\ W i f4#B#*&«K@#ftADfifflu B I Tmin 
te&^ftfc&ffl^ftSft/htTy ft 5*rfc 

teS^y hgfe(NEEDBITnew) irtt&U fcrfc&tTy h*C 
RJ:^fcftKSttBIMB*»c*T4fcfci's' H!cS:W£-C» 
ffft*i«t * K) *3 ttftttSKBJMMcte*?- 
ft tr^ Hk*r«a-C*V'r.itr«H»fc-*-6ill**llE«l 
ct-f-f tf-m#<z>??#ft;tr*fco 

BuiEiJ- yy y n^d— x -< *-«**r«*©BjMif 

«-B»«p*iSfcattBimf*<o»t#S*^^^ £ftfc* u 
'/aA'K (NMR) (©teSrS/NC-J-sa^-ftfcfi/ h&S: 

SdS-CStrs/ htNg^ft*:, 

T(M**<oBI|i#*<oilltcBI|t«p*<ofti«B»cttv^l: 

-y-fttry hft-WStr.sr. kZft&t-tz,*— "r^^-m^ 



SMRtotal -NX (SMRmio ) 

ro##ft|gR 0 
20 I*M(7>»»i/£aw] 
[0001] 

try hW^-C^«>atJSi$*SrefeaFl-^— 
[0002] 

A-fg -5§-8ia&ffiro3git J; o r^iS 1^7* v?^ ./k^sttcft 
#$ftT</>5. x T-t-u?*— 7*>f ^-«#iSrC 

30 g/Stt 6 u-ff ^ 7" U^T + (LDP) SlO't- 

-f hrV^T'V'f'ir (CDP) , =r'J9A> 

3— z rjjr z r-s J ' (DAT) , ^=7^ ^ (MD) 
^^JflLfci'.^Arft^ftT^a. L*>U 

[0003] SMBx— *S<pR9I»** ABBcoWettiRfti 

tT?4<, ^^^r^^Sb* (masking effect) ^Eg^-Sr 
(critical bands) 4i't#*Lt, m^S^StC 

[0 0 0 4] r^X% -^^^V-^SriV^^^^, BS< 

50 f*>r*-*5M *s(ft^>#^J:o-cj»*$*tfc 



(3) 



>&mW-7 - 1 8 3 8 1 8 



10 



5£BUX# ^vMf #(D*/hco^# $ X&5„ SSftS'J-C* ?fcv^ 
[0 0 0 5] A^lff -§-iA^l1f -^-cD-^^Jr^j/^ UVa 

R (noise to mask ratio) tfihZ> a ^ONMRii, 

[0 0 0 6] NMRI1, v^^y^>->a;l' K(^BI"t" 
5mJie<Z>#tt£#€-*-3fcJDCD 1 ocDjg&X, 19 8 7 
fpKtefcXigA^ftX. Af|coet-fci*%fLt^i 
it^-HmZx.^m&^-f-o NMR(4. SMR(signal 
to mask ratio) *ft>7h S M R ^rS^Hki* ftfcgl 

IHf-^i^lliiltStOTltSNR (signal to noise rati 
o) kVctfrmn Utftfit 5o 

[0 0 0 7] t**ro^^b*-)4:K:fc^x, ^L#5t 

(1) *-COBJMWtCllST6hft»rf h**0 itt 

(2) &fc*£^NMR£^-r-5Eg!^*£££!!U 
^K-^^^locotfy h^WSXS, 

(3) ^T^ffllMlffcWNMRfc^fcfc&HSU ^2iB 

[0 0 0 8] MftUfcftJfeco^s/ hSi|^X*-?£t-fc'V>X * 



*(4, l ocofcTs' h^fl^XSBflc-^coEft, Bp*? (& 

&WiX'lhZ> Q M%.Y£. (£##*£<z>ISfc;6S 2 4ttbl4, fee 
-^(CNOwS^tes/ h*sfi|^xej^5fefc}ctt^: 
SflX'Nx (2 4-1) EWltlJE^t N@cDJn^i:A5g 

[0 0 0 9] 

[3§wa*fi¥fcLJ:5 i-t-S^M] r co J: 5 fcRttttfcK' 
;y h#ISX#i£X*(4, #&0<Digg;6S^#£;h<5<Z>X^ 

[0 0 10] *3gfMU4. K> h«STrofca!>0>**E]ec 

•6. 

[0011] 

^iia£:* BufEf-^^D i^^fc;*— <r<<*m%-*®. 
^n^*--? Zirifc^XsUasv)? (NMR) wffiSrSr/Wc 

[0012] rrt\ MflSifigx-tt. ffitco 

30 EI^«^flSxe.ti-5*^kfc'j' HM»«rl!ffi*0>» 
#S«WTroEg#^« c t 3 X-SfrlEEg#^r«OSpftffl[^ J: o 

^^ESIf-^UiTcoffi^^^X-StrfEffiS^Eg^^co 
if#*J-^^^$^xU">3/u Kicoifc (SMR) CD* 
#£KJ;oX*£i**i,5. Sfc, ff:«COEg^»«iCfflS 

TZ>mft$r%i.V>1M-%*t-**f ZiVtcXlsi/a jv K £ colt 
(SMR) 69A£££%lS:LX, riaco^iox*^ 

40 [0013] 



SMR i — SMR»ln 



B I T i = B I Ttotal X ( 



SMRtotal -NX (SMRnin ) 



rrx% B I T i (4, tt«roEg-^^(cfiisxe>tt5S 

fittfy N&Xfe«9, B I Ttotal K3\ ittrfEffilcCOEgf?. 
^WTcOEg^^«^fl^X?5^5S^{bf f b&Xfe 
9. SMR i tt, fiE#COE6^#«COSMRT?fe9 ; SM 
Rmin 14, ffiSfi0ffi}f-<fif«WTC0IBS?-*«60 S M R *X 
ft'hiV^SMRtfc^ -=eUX SMRtotal »4. 



50 



C0ESS?-«r«cWrC0EI^^C0SMRC0|S'g-Xfe l 9. N 

(4, ««^xfc5,, aM<Dmftmmz®Mx<bti 

■Hm^-y h (NEEDBITnew) <t JfctSi L » fffc^^S' 
±X&ftt4-^g£E6#fil*£lci:^t;f j/ h^^W^X, *f 



5 

[0 0 14] 

NEEDBIT =W i XNEEDBIT =W i (S + B I Tmin ) 

::-c. w i te&mftfcmcmmtefinmm.. b i Tmin 

a/UK (NMR) cott4rft/J^c-t-5l;^l:t'j/ h#c£f)| 

x., me try h«a*a»4, *±fiUH&ft<z>ajf>4Mta> 

v^IfftVy h-^rfl^TSr t*1#}»i:-r5„ 
[0 0 15] 

[0 0 16] 

$ ro^n y ^ f-f rf-ft ^7 y ^ 

SI51 2 «a-cfotL!t*^btry h«rtc.k0m£ftti 
-#-•5 7*— *ffiR8ttl'6 t&-^tf„ 

[0017] t y ev-^as 1 0 AW<o«tj£«?tt* 

5. tfy hsis-csisi 2ttt, A^m-§<^A# tstrnft 

BP*>, AK^S-C^^tt^v^SlS^ciiS^btfy h£ 

W^/UtS^Hbl-iSSS^COtt^NMR (noise to m 
ask ratio) ■Srffiffl'f" -So 
[OO 1 8] t^Wl 4m tfy Md^-cgpi 2-c- 



(4) Wffl¥7 - 1 8 3 8 1 8 

6 

£ff5o *fc*^Hb»i 4(4, ^-^ejtifcft^btry h 
ttlc J: S »1 fct^fc £ S * lc 7 -r — hv < j/ * 

(feed-back) & 5> V M4 7 — K 7 * 7 — K (f eed-f orwa 
rd) (Daitfi^b^^^LTV^o 
[0 0 1 9] 'AM©«Ilt1«t*#JtU*:«F#<t:*«;*r» 

10 pg t *?4t*tW<o*# $ * if * 7 w - K 7 * 7 - Ki"S 

iitta^b^it-ioTaagfiLT, &Kcorp)±%ia 

AM«oWjeWt»citCT****i.6-JEft^*»«*:* 

Jfc3fMffifl£ LT(£ffl$*l/C£fcSNR (Signal to Nois 
e Rations, ±ttft| T M^fc3MK*R£4fHNffia*4'' 

Kl:ll»«:iiDT, -^^^i^ 

(gap) £*n 5 r t tt, AW<©WlfcT^£fflV'>fc«F-§>fl'.t:: 

[0020] — *sK^*FT?onMR©eaB« 

30 «r^L, xWHB$|B]ffl«(tv)Sr, yWtt^^drV^©^ 
JS (L T ) iSr^"t" 0 fliJ^'^'- ; ^ :3 r (pre-maskingor back-w 
ard masking,) ^fetCjl^gttfc^^^iXS-^^.* 

lrS,tL6^F(-lg^b, ^^■^p^^-V^' (post-masking o 
r forward masking) \-$.9c\Z.1%}x1t-*r*.p\c£'DX&\Z 

[0021] H3f4, A^m#ftJ;o-c3g?B$ix5^^ 

40 T )Sr, y«HA^7(g-§-603fi*(L T ) 4:^. ^ 
lKHz(i-S©lftl±. A^f^<toX^^^7t-v 

$^£V^ (^^^ffiro^^.dr>-i/^.U'->a^ K^r^t 
[0 0 2 2] PKft®«t:±5v^^>-^l/ 

[0 0 2 3] 
50 [^ 1 ] 
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(KHz) 




(KHz) 


(KHz) 


i 


5 0 


10 0 


0 


10 0 


2 


15 0 


1 0 0 


100 


2 0 0 


3 


2 5 0 


10 0 


2 0 0 


30 0 


4 


35 0 


100 


3 00 


400 


5 


4 5 0 


1 1 0 


4 00 


5 1 0 


e 


5 7 0 


12 0 


5 10 


63 0 


7 


700 


14 0 


6 30 


7 7 0 


8 


840 


15 0 


7 7 0 


9 2 0 


9 


1000 


16 0 


9 2 0 


1080 


1 0 


117 0 


19 0 


1 080 


12 70 


i 1 


1370 


2 1 0 


12 7 0 


1480 


1 2 


16 5 0 


24 0 


14 80 


1 720 ' 


i 3 


1850 


2 8 0 


17 20 


200 0 


1 4 


2 15 0 


3 2 0 


2 0 0 0 


2320 


1 5 


2 50 0 


380 


2 3 20 


2 70 0 


1 6 


2 9 0 0 


4 5 0 


2 7 00 


3 15 0 


1 7 


34 0 0 


5 5 0 


3 150 


3700 




a o o n 


i n o 


q 7 n n 


** *♦ \j v 


i 9 


4800 


9 0 0 


4 4 0 0 


530 0 


2 0 


5800 


110 0 


5 3 0 0 


640 0 


2 I 


7000 


13 0 0 


6 4 0 0 


770 0 


2 2 


8500 


18 0 0 


7 7 0 0 


9 50 0 


2 3 


1 0 5 0 0 


2500 


9 5 0 0 


1 2 000 


2 4 


1 3 500 


3 50 0 


1 2 0 0 0 


1 550 0 



[0 0 2 4] BSlMBr*o«#«*4:S (x) tU ABB 

(spreading fuction ) (x) t + SB*, #Eg§¥-*f? * 

E (x) =S (x) XB (x) 
"T\ ttftffiftB (x) tt*coi5te*»**i*B§» 

T'fcSo *^ 

lOXlogB (x) =15. 81 + 7. 5 (x + 0. 474) -17. 5 
+ (l+( x + 0. 4 7 4)2) 1/2 " (2) 



30 *J£^:fctt5^*^a*^^£ftfc^**>'^* ^3 
A/ Ke (x) tt. 5 t-s (x) <tB (x) fcic*t 

- (1) 

[0 0 2 5] 



tlT*fc5 0 riXttft^^W^^l^VayU K (absolute, t 
hreshold) ilttt*^ 2 0(^5 %GDA&V^tt 40 

Xtlfc^^^y^i^Va^ KW\ 0 5 ^^L.fc J: 5^ 
NM R = SMR — SNR 

[0 0 2 7] NMR# 5 0 ck^A^V^V^GDte^ S^Ht 
NMRtao TKSItf^n <ri:ast?#fc3IBW- *V ^ 50 



[0 0 2 6] NMR*rtmti-Sfc*tctt, SMR«r»* 
»SS« # * *f?«S'J ^ A~ f >- ^ $ ft fc« K 

^msnSo NMRtt?feoj:5^w-siLsnso 

- (3) 

i4C0 (B) K7FLfz 0 m?^, 
£5^ AWo*lt«^*:#«Ufc«*«>W#<b*«:-C 



(6) 
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[0 0 2 8] *B#«*fc«^Httrs> hftSrtia 

XS^jfeKlJS^X* ftfc*#^NMR, O^^^^Jf-^ 

ft*s« ^X<bft6<£5t-LX ft ^<t*t* * < i~ 6 r 

rco<t5*trs/ loco 

- 1) -jiioifcttatffsrRaufca^, liaoapawsfc 

[0 0 2 9] Ufc^SoT, *Htt«T*H, S^Hfcfcf* h 



10 



1 8 3 8 1 8 



* [0 0 3 0] *%Vm\Z-ZZ> tf y hftSx^ffittifcoj; 

(1) £X<^B^«K#lhSSMRfii£tfgU ftt 
'J^V^tt (SMRmin ) Li£.X<D S MR^-g- (SMR 
total ) £*£>&o 

(2) ZC0i5*SMRe+T**#«B'J«#^Pfi||[* 

wtM»ufe», (i) t (2) (©iiatttfflpriB*^^ 

[0 0 3 1] (1 ) "C SMRmin 4r#fc5<Z>te, 
WSMRi^^SMRmin £3I< " £ K <t 9 #®^C0 S 
MRffi^*H-S^^-fesy h (offset) *&jE4rfT 5 fcfcX 

*tf«3E««i**"Cfc6SMRtt[<^fc*T*>So * 

fc, SMRtotal **ab5<75tt, #6I^S^C0»P£tt4: 

[0032] f'-^offittittcioTifc^stiittffl^r 

ftttfcT-y hfcOffc^B I Ttotal tc£-^X. tt*<D*r 



SMR i -SMRmin 



BITi = B I Ttotal ( 



> 

SMRtotal -NX( SMRlin) 



(4) 



B I T i teffiStoBJ^^WSXfejftSS^ 

<ttr^ hSrc&o, b i Ttotai tt«rett#<0tt#«f« 

Xfe9, SMR i ttftS^BJHIrltOSMR-Cfct), S 30 
MRmin Hftf<CBJHIf«BTOSff*««) S MR * X 
tfc/h^^SMRt'fc^ SMRtotal teffigcOB#?£ 
«HT©BM«tf? SMR^-Cfc 5 , Nti*«»X 
fc&o SMRmin XlfclE $ ftfc S M R ( 4 

^) rtt«r»lE$nfcSMROSl K 

B#*«0»PfifllXfc5o 
[0 0 3 3] n O JPfifilC BI Ttotal tm&&) 

.^«ffl^r**br^ b*B i t i'^wa-c&n, biti 

**^fc*ft^7?— ^*r*i-^f?*^sy hj$C(NEEDBI 40 
T) 5 o NEEDBIT ffigtoBJMBW 

B I Ttotal =B I Ttotal — B I T i 

^X\ *BIMBr*ojaa«r-**6^ HHtott«#<0K 



$K (^^— /V^T^^(scalefactor) + S^HfcBStCffiffl £ 

ttSft/J^trj/ UK) iia— x&5o B I t i ^ifft 
^^^^^^^^v^^ ffifc^BJMHF* i \cm 

SX&ftfctf* h#tt0 C^fcTiy h»Hft<Z>»[ 

[0 0 3 4]. k5Bfff fells' h*«r»att 
»!9 0B»**OSMRtt3&^fe*PStt«rWt^** 
X. fcfsx hWax*dSft«*tt6^ottaE{t"t-5B I T 
total «36sa*Wfcttffl$H5 6i5^«. ^X.£>ft 
Thtf^ Hft«r3R9**OSMR|t<Z)fDi:JtttLX, 
Sr«cOSMRC0^PSfit^>Ri6So Bn^s -B»#«Xtf 
sy hWSXl:AS*SSnyta, SMRtotal ^6X*Effir 
(^SMR^?|U>X, aP*ttC0»*«F^fl£ffl$iXi*^3»o 

[0 0 3 5] 

**■ (5) 

s/ h»ST«W£<0 J: M«**«Bp*K:tf 
5/ ^*sSISx6ft5Bf^cttffifflSJ^*v^^'^r— ^u^t^ 



(7) 
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[0 0 3 6] LTt^oT. *j|lf6«tJ^«tSW-§-^jfeT* 

19, tfs/ NWST*05i6&*ft*l2ofco " T\ TIE 
NEEDBIT = W i X NEEDBIT =W i 

yyxy7r^ (pre-emphasis) co j: 5 ■ fdiKJHStftrit 
WDMWi £rcoi;5tt:««i-5w 9. ^yx 
[0 0 3 8] 



12 



£1tt£r ?Wt 7t fit * Jttt KfiEffl ZtlZ>9i1ttM (NEEDBITne 

asgq g x 6 ft 5 i b \cmtH u 5 5 o 

[0 0 3 7] 



X (S + B I Train ) 



(6) 



[IE) 1 ] *ll*«aaffi*fttfflc*ii^BBig^SAPpBo 

[03] A*fi^»Cj:!9K^Sixfc^^*>'^Uv'a 

&t/NMRi»JS»tS : i:OBB«**L.fcHT*i!)6 0 
20 [0 5] *HlS^Jo^fttcBi^UT^-^iriy h*tIEmr& 



[01] 



10 



1 4 



■ -— I 

1> y t* 















12 



16 



ft 



[H'2] 



i i i i i r ■ 


r r i f 












1 1 1 L 
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